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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain microparticles having a desired particle diameter by hydrolytically condensing a silicon 
compound in the presence of an aqueous solution containing a nonionic surfactant having a specified HLB. ammonia and/or an 
amine. 

SOLUTION: The nonionic surfactant having an HLB of 8-20. such as a polyoxyethylenealkyl phenyl ether, is dissolved in water 
or an aqueous organic solvent, and the pH of the solution is adjusted to 7.5-11.0 by the addition of ammonia and/or an amine 
such as monoethylamine. Next, a silicon compound represented by the formula: R1nSi(OR2)4-n, such as trimethoxysilane, is 
added to the solution under agitation, hydrolytically condensed, aged for 1-20 hr after the addition of ammonia and/or an amine, 
and, optionally, fired at temperatures of 200-1,000° C to obtain polyorganosiloxane microparticles having a mean article 
diameter of 0.1-15 u.m and a coefficient of variation of a particle size distribution of 3.0% or below. In the formula, R1 1-20C 
alkyl. a 2-20C alkenyl. a 6-20C aryl. or the like; R2 is a 1-6C alkyl; and n is an integer of 1-3. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**#* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] It is a general formula (I) under existence of the aquosity solution containing the Nonion nature surfactant, and the 
ammonia and/or the amine of the HLB values (hydrophilic oleophilic balance value) 8-20. 
R1nSi(OR2)4-n ... (I) 

the inside of a formula, and R1 — an un-hydrolyzing nature machine — it is — the alkyl group of carbon numbers 1-20 — The 
alkyl group of the carbon numbers 1-20 which have a (meth)acryloyloxy radical or an epoxy group. The alkenyl radical of carbon 
numbers 2-20, the aryl group of carbon numbers 6-20. or the aralkyl radical of carbon numbers 7-20. the case where R2 shows 
the alkyl group of carbon numbers 1-6, n shows the integer of 1-3. and there is two or more R1 — every — when you may differ 
even if R1 is mutually the same, and there is two or more OR2, even if each OR2 is mutually the same, it may differ. The 
manufacture approach of the polyorganosiloxane particle characterized for the silicon compound expressed by hydrolysis and 
carrying out condensation. 

[Claim 2] The manufacture approach according to claim 1 that the matter shown by the general formula (I) is methyl 
trimetoxysilane and/or vinyltrimetoxysilane. 

[Claim 3] An aquosity solution is relational expression (II) about the Nonion nature surfactant, 
y=C-x-1/3 ... (H) 

It is the constant as which the mean particle diameter (micrometer) of [, however the polyorganosiloxane particle which y makes 
the purpose, and x are determined by the concentration (% of the weight) of the surfactant in an aquosity solution, and C is 
determined by the class and reaction condition of a surfactant.] The manufacture approach according to claim 1 or 2 which is 
what is boiled, and is followed and contained. 

[Claim 4] The manufacture approach according to claim 1 to 3 which adds ammonia and/or an amine in the middle of a reaction. 
[Claim 5] the manufacture approach according to claim 1 to 4 of add and ripen ammonia and/or an amine to the system of 
reaction after it make it react by the interface and the upper silicon compound disappear on parenchyma, hold a two-layer 
condition without mix with the aquosity solution containing the Nonion nature surfactant, ammonia, and/or an amine on 
parenchyma the silicon compound whose specific gravity (23 degrees C) of the independent object express with a general 
formula (I) or mixture be one or less. 

[Claim 6] The manufacture approach according to claim 1 to 5 that the Nonion nature surface active agents of the HLB values 
8-20 are poly oxy ethylene alkyl phenyl ether and/or polyoxyethylene alkyl ether. 

[Claim 7] The manufacture approach according to claim 1 to 6 that the concentration of the Nonion nature surfactant in an 
aquosity solution is 10-5 to 5x10 to 2 % of the weight. 

[Claim 8] The manufacture approach according to claim 1 to 7 of performing baking processing about the particle obtained after 
hydrolysis and condensation thru/or aging. 

[Translation done.] 
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* NOTICES * 

JPO and NCI Pi are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3!n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[Field of the Invention] This invention relates to the approach of manufacturing efficiently the polyorganosiloxane particle of 
mono dispersion [ particle size distribution ] suitable as the spacer for liquid crystal displays, a standard particle, etc. in more 
detail so that the thing of a desired particle size may be obtained, about amelioration of the manufacture approach of a 
polyorganosiloxane particle. 



[Description of the Prior Art] Although it is known conventionally that a mono dispersion silica particle (it may only be hereafter 
called a mono dispersion silica particle) has useful particle size distribution as various fillers, a ceramic raw material, etc., 
recently the application as a spacer of a liquid crystal display especially attracts attention, and it is beginning to be used. 
[0003] The particle of a glass fiber chip or synthetic resin has been conventionally used for the spacer of a liquid crystal display. 
However, although the glass fiber chip is excellent in the diameter precision of a fiber, dispersion is large to the die length, and a 
thing long to remainder has a possibility of it being viewed and falling image quality, and has a possibility of damaging the 
orientation film fabricated on the substrate, a protective coat, a color filter, or an electric element since the edge is sharp. 
Moreover, since particle-size precision is inferior, the particle of synthetic resin cannot fill the engine performance demanded as 
a spacer for liquid crystal displays. Therefore, when a more advanced gap precision is required, particle-size precision is good 
and a thing without a possibility of damaging electric elements, such as orientation film formed on the substrate in the globular 
form, and a protective coat, a color filter or ITO electric conduction film, is required. 

[0004] As what fills these demands, the silica particle obtained hydrolysis and by carrying out a polycondensation in the silicon 
alkoxide is proposed. This silica particle has high (1) purity, and (2) particle-size precision with littJe effect on the liquid crystal by 
the leached moiety is good. 



[0001] 



[0002] 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the approach of manufacturing efficiently the polyorganosiloxane particle of 
mono dispersion [ particle size distribution ] suitable as the spacer for liquid crystal displays, a standard particle, etc. in more 
detail so that the thing of a desired particle size may be obtained, about amelioration of the manufacture approach of a 
polyorganosiloxane particle. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Description of the Prior Art] Although it is known conventionally that a mono dispersion silica particle (it may only be hereafter 
called a mono dispersion silica particle) has useful particle size distribution as various fillers, a ceramic raw material, etc., 
recently the application as a spacer of a liquid crystal display especially attracts attention, and it is beginning to be used. 
[0003] The particle of a glass fiber chip or synthetic resin has been conventionally used for the spacer of a liquid crystal display. 
However, although the glass fiber chip is excellent in the diameter precision of a fiber, dispersion is large to the die length, and a 
thing long to remainder has a possibility of it being viewed and failing image quality, and has a possibility of damaging the 
orientation film fabricated on the substrate, a protective coat a color filter, or an electric element since the edge is sharp. 
Moreover, since particle-size precision is inferior, the particle of synthetic resin cannot fill the engine performance demanded as 
a spacer for liquid crystal displays. Therefore, when a more advanced gap precision is required, particle-size precision is good 
and a thing without a possibility of damaging electric elements, such as orientation film formed on the substrate in the globular 
form, and a protective coat, a color filter or ITO electric conduction film, is required. 

[0004] As what fills these demands, the silica particle obtained hydrolysis and by carrying out a polycondensation in the silicon 
alkoxide is proposed. This silica particle has high (1) purity, and (2) particle-size precision with little effect on the liquid crystal by 
the leached moiety is good. (3) which can make the CV value (coefficient of variation) acquired the bottom by formula valve flow 
coefficient) = [the standard deviation (micrometer) of the diameter of a particle] / [mean-particle-diameter (micrometer)] x100 
10% or less, since it can be made an almost perfect true ball It has an advantage, like there is no possibility of damaging electric 
elements, such as orientation film formed on the substrate, and a protective coat, a color filter or ITO electric conduction film, 
etc. 



PRIOR ART 



[0005] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, it has a desired particle size suitable as a spacer for liquid crystal displays 
especially, and particle size distribution can manufacture a mono dispersion polyorganosiloxane particle efficiently. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention is the basis of such a situation and offers the approach of 
manufacturing efficiently the polyorganosiloxane particle of mono dispersion [ particle size distribution / suitable as a spacer for 
liquid crystal displays ] especially so that the thing of a desired particle size may be obtained. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] In order that this invention persons may attain said purpose, as a result of repeating research 
wholeheartedly, the silicon compound which the un-hydrolyzing nature machine and the alkoxyl group of hydrolysis nature 
combined with the silicon atom In the aquosity solution of ammonia or an amine, hydrolysis and in case condensation is carried 
out. the Nonion nature surfactant which has an HLB value (hydrophilic oleophilic balance value) in the predetermined range by 
making the above-mentioned aquosity solution contain Based on a header and this knowledge, it came to complete this invention 
for the ability of that purpose to be attained. 

[0010] That is. this invention is a general formula (I) under existence of the aquosity solution containing the Nonion nature 
surfactant, and the ammonia and/or the amine of the HLB values 8-20. 
R1nSi(OR2)4-n ... (I) 

the inside of a formula, and R1 — an un-hydrolyzing nature machine — it is — the alkyl group of carbon numbers 1-20 — The 
alkyl group of the carbon numbers 1-20 which have a (meth)acryloyloxy radical or an epoxy group. The alkenyl radical of carbon 
numbers 2-20, the aryl group of carbon numbers 6-20, or the aralkyl radical of carbon numbers 7-20, the case where R2 shows 
the alkyl group of carbon numbers 1-6. n shows the integer of 1-3. and there is two or more R1 — every — when you may differ 
even if R1 is mutually the same, and there is two or more OR2. even if each OR2 is mutually the same, it may differ. The 
manufacture approach of the polyorganosiloxane particle characterized for the silicon compound expressed by hydrolysis and 
carrying out condensation is offered. 

[0011] Moreover, it sets to the above-mentioned manufacture approach, and the desirable mode for carrying out this invention is 
relational expression (A) about the Nonion nature surfactant as this aquosity solution. 
y=C-x-1/3 ... (H) 

It is the constant as which the mean particle diameter (micrometer) of [. however the polyorganosiloxane particle which y makes 
the purpose, and x are determined by the concentration (% of the weight) of the surfactant in an aquosity solution, and C is 
determined by the class and reaction condition of a surfactant.] It is an approach using what is boiled, and is followed and 
contained. 
[0012] 
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JPO and NCIPI are not responsible for any 
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[Example] Next, although an example explains this invention to a detail further, this invention is not limited at all by these 
examples. 

[0038] While the HLB value prepared 250ml of water solutions containing 0.0001 % of the weight (the "noy gene EA137" by Dai- 
Ichi Kogyo Seiyaku Co., Ltd.) of polyoxyethylene alkyl phenyl ether which is the Nonion nature surface active agent of 13 and 
agitated this water solution with magnetic churning equipment to the beaker made from plastics of 1300ml of examples, 0.25ml of 
aqueous ammonia of 1 convention was added, and it agitated for 5 minutes so that it might become homogeneity. 
[0039] Subsequently, a churning child's engine speed was set to 60rpm. methyl trimetoxysilane 25g was added slowly, and the 
methyl trimetoxysilane layer was made to form in the upper layer. When this was agitated by 60rpm at the room temperature and 
the upper layer disappeared completely, added 2.0ml of aqueous ammonia 25% of the weight, it was made to ripe for 10 hours, and 
the reaction was terminated. 
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mm(D5"c m{t£®<ommt£.£\z-&z>znz> 
tfi* — »w*ctto - 6 o t:<o«iffl-ciitins. cco*§ 



ftm* 11-15 2 3 3 6 
8 

< . 'J t+yXf I/ > 7 Jl/ 7 xZJl/X-fil' 

[0022] **^fc^t^TJ4, cne(oyxt>tt# 
m*lz. M&i£ (II) 

- (II) 

[ 0 0 2 7 ] Z<D7 >^X7^7 5 > £ 8s jfo T £ l$ #J <D 

[0028] c<dt y^^y ^ ><nmjEfcmim&fm 
[ 0 0 2 9 ] 7/^X7^7^ ><D&mm\*&izmmz 

KK*OpH*«9. 0-12. 0(D©ii;^5 

[ 0 0 3 0 ] #ClC, 2 S3&£j&(C-3^TIft0!"r*. C<£> 
2 @&KJfcfc:*5^Ttt, HCttO^ fit 

e-«sc (i) -c^^nsiMfe l < li^^^coitm 

G>*-f*fl:£tt£. /Xt>t^IS1ilt7>^-7 
[ 0 0 3 1 ] Ctf)£j£fC*5t>Tte* ^r^fW^^i/X 

CO 0 3 2 ] C<02«^S^fCi5^Ttt. ±fl^M*b 



p H**9. 0-12. 0 (DffiS & £ J; 

mm* i - 2 o^p B iesr5c^-c^ao 

[ 0 0 3 3 ] Z<D 2 JH*S*C*^Ttt, 7>^~7*5 
[ 0 0 3 4 ] C CO ct ^ (C L T , — #£*Sfctt2 

■ *Ki6i:*i>rils*t»7ifc*ii, «8s«c«^airt 
<fc oa»aae^a>i*<o*fijffl UT»««rfT-5ia^»« 

[ 0 0 3 5 ] #'Jt^#/>'0 + ^>Staf«, i&H,g 

^OD^F^ttSHatT^feliK^^fCiJ^r, 2 0 0 -1 
0 0 0t, 1#tC 3 0 0 -8 0 0 ^O&KCD&jgTfr^CQ 

K#i»6ftft^i*#**L, i o o orz&m^ztn 



( 6 ) 1 1-152336 

10 

[ 0 0 3 6 ] :oi^*8^*s?i5nt*u* 
is n ®#0. 1- 

15Mm, jffiKliO. 3-10m m-C^ 0 , &ft* 
&&ft*i<D&W)m& (CVI) S3?3. 0%J^TT 

(cvi) JiT^tcj: o#a&«=>n*. 

CVI (X) = (&g<Z>ftl*giIM/¥Sg&£) X l 0 0 
10 [ 0 0 3 7 ] 

[§*£*s#j] xiz, *&wznmmiz<£o is <b\zmm\zm 

[ 0 0 3 8 ] 3£|£0»J 1 

3 0 0 s u u y h;Ko^7Xf hl 
5 i u>7;u^JU7x-;ux-5 t ;u (3fl— iM£§a36#§a 

r/< y>E A 1 3 7 J ) 0. 0 0 0 1 1i%^ttf 
**jS«2 5 0 5UUyhJ^fl:ii*, 

0. 2 5 * 'J »J y MUfejta*.. i^-lCfc S cfc 5 «C 5 

[ 0 0 3 9 ] Mft*<D\s\&8i& 6 0 r pmi: 

^f^h'J>^yy7>25g$f<Do<0ii])II 

Ztl&mniZT. 60rpmT^l. ±®rf5c±lzm 
^Lfc^f^T?, 25ll%7> : ez7*2. OSUUy 

[ 0 0 4 0 ] E«»7«. ttl$^&<7)li£#iffl L*:iS:£ 
30 »S«fT^, ffi/M&^£U0!$^ i«o#'j^f;k> 

gifl&fg (S EM) TH&L, ¥^fel^J:^CVl$^ 

[ 0 0 4 1 ] COH^^^l O0HOIL, f^nfc 
# U * 9-)), is X***Dr>QL&¥<D 

cvm&mmizLT&fttz. 1 tc^-r. 

[ 0 0 4 2 ] 

[ft 1] 

SI 





1 


2 


3 


4 


5 




2.813 


2.835 


2.769 


2.877 


2.806 


CVf (%) 


2.6 


2.3 


2.5 


2.3 


2.2 




6 


7 


8 


9 


1 0 




2.785 


2.678 


2.764 


2.826 


2.913 


eve (%) 


2.2 


2.4 


2.5 


2.3 


2.3 



[ 0 0 4 3] ft 1 

2 . 913um, i/h?^^S« 2. 6 7 8 /imt, 
(DUteO. 2 3 5 am, * m 1&m\* 2 . 8 0 am 

-CfcO* C<04Tp1¥^feS2 . 8 OumC^L, 8. 4 

%<z>/\-^;/*-e&ofc. cvnt ^tnt)3. 



50 [0 0 4 4] Jfc&fcJ 1 



1 1 

ltCiS^T, 7-fy>EA 1 3 7 0. 0 0 0 1 

SS%£^*r-r£7kig&2 5 o ^ 'J u 7 H ;ucott*> o 
K, *2 5 0 5'J'Jy h^*JB^. Aol8S©7>t 



( 7 ) &m¥- 1 1 - 1 5 2 3 3 6 
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i tm&izLTmmz i oiHi^OjgL^:, 

[ 0 0 4 5 3 
C^2] 



^2 



3SS*No. 


i 


2 


3 


4 


5 




4.058 


5.239 


5.984 


4.287 


4.859 


CVft (%) 


2.0 


2.1 


2.4 


1.8 


2.2 




6 


7 


8 


9 


1 0 




5.021 


6.033 


4.555 


4.769 


5.439 


cvfia (%) 


1.9 


1.9 


2.0 


1.8 


2.0 



[ 0 0 4 6 ] &2fre>ftfr*&?\Z. m±w-&%LW.\* 
6. 0 3 3 am, i/h¥^fig«4. 0 5 8 ^1?, ^ 
£>Mtel. 9 7 5 am, * 5 . 0 5am 

£0*fBl¥^&& 5 . 0 5wmi:^L, 3 9. 

0%ElTmi(T^9fc. rfc*)^ Wtl5. 0 

CVI3. 0%PiT<«MWi6n^ 

[ 0 0 4 7 ] ^SS0iJ 2 

3 0 0 5 U U y hW^7Xf y — K , HL 

IVY y>E A 1 5 7 J ) 0. 0 0 0 
5*** 2 5 0 5U'J-;h^£ftji*. C<DtK*§?££& 

0. 0 h^SttiL, i^-tC^^ct -5 K 5 »W 



[ 0 0 4 8] *HT. &#^CD{n]&&£6 0 r p m t 
L, fc* — JH> »J ;* h*r v > 2 5 g £ o < 0 tmim 

&Lrzm&T. 2 51I%7>^^7*2. OSU'Jy 
[ 0 0 4 9] Rrt>»7»* *£&&&<E>g£*iJffl LfciSiS: 

(sem) vmmi<* *i$tfL®&&zfic vi$^ 

[0 0 5 0 ] Ccol^SfcjgfeS: 1 01eI*£9 SI L , Hbtlf: 

[ 0 0 5 1 ] 
[^3] 

£3 





1 


2 


3 


4 


5 


I (j"m) 


2.421 


2.502 


2.511 


2.411 


2.498 


CVII (%> 


2.1 


2.3 


2.2 


2.3 


2.1 




6 


7 


8 


9 


1 0 


«K2 Cum) 


2.566 


2.485 


2.531 


2.509 


2.495 


CVfi (%) 


2.3 


2.0 


2.3 


2.1 


2.3 



[ 0 0 5 2 ] ^3rt>S#^5<fc5f;:, 
2, 5 6 6 am, g/h¥^«[Sfi2 . 4 1 1 amT, ^ 
<D&\*0. 15 5am, * fkl CD¥.i9&& 2 . 4 9 am 
CCD*Ps!¥i$&m 2 . 49amtC*tb, 5. 8 

%<D/*7y*-e&^>tt. &fz. cvnt ^fnt>3. 40 

0%WTtI^iT*ofc. -Tfcfc>-&. 5F^^^2. 5 

cvfi3. o%«(Of»Mf«bns: 

[ 0 0 5 3 ] ^5S0»J 3 

3 0 0 i 'J 'J 7 hJK^^7Xf 7^i3f-^-(:, HL 
Btt^l 3 0)/— *>tt#ffifSttfflT**#U:*=*->X 
f l/>7i^^7x-JH-fJl/ — X^U^tt© 

ry<y>EAi37j ) 0. 00 us%$twta 

*ISfflt2 5 0 = U'J7H^ftii*, ;r<07K&iffi£fcm 50 



0 9 ^ U U -y Ml^JJD*-, 5 IC 5#fi8«# 

[ 0 0 5 4] ^C^r, $B#^<D[sI$E&£ 6 0 r pmi 
L, h'x;i/ h 'J ;* h^>v^ > 2 5 g < 0 <h^jbn 

l, ±hk: t:x;u n u * h^s/ i/^ >m *m&L-£^fc* 
zn&mmizx. 60rpmt^u ±.®rf?E±izm 

9zLfz&f&-C* 2 51!%7>^^7tK2. 0 i U 'J 7 
[ 0 0 5 5] 5)&&T&> ttP$S£&tf>IS£*iJJfJ Lfc®:* 

(SEM) 

0. 8 3wmt*^w. :©I<tO, K&jS: (M) 
T 



13 

y = 0 . 0 8 5 X" 1 

coo56] mz. &4 \z^?&mm<D ; -r y>E a i 



( 8 ) 4$§H¥ 11-152336 
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(II- a) 

sb. fft&m&TZ (I!-a) MOS^^Si**!^ 

[ 0 0 5 7 ] 
[^4] 



£4 







0.01 


0.001 


0.0005 


0.0001 


0.00005 


y = 0. 085x lxa JC 
(Mm) 


0. 39 


0. 83 


i. 04 


1. IB 


2. 23 




0. 40 


Q. 83 


1.0 7 


1.81 


2.11 



[ 0 0 5 8 ] ^4J:0. m&iS: (Il-a) ft>5W#>*LS 

-gt-r* c uc^ot, c<o^^^ (ii- 

[0 0 5 9 ] HJS01J4 

3 0 0 5 U U y h^O?77fy HL 

ry^y>EAi 37j ) o. ooo2li%$^tt 

5*SjS2 5 0 $'J'J7hi^ttii*, C <£> * ?& £ 

0. U'J'JyhJ^UO^., — IdfrS <ko \Z 5 #fS1& 
y = 0. 1617x"' 

[0 0 6 2 ] X\Z. ^5i:/Tt#iSO/<y>EAl 



[ 0 0 6 0 ] £#^(D[h1&&2: 6 0 r pm£ 

:n^iiai:t, 60rpm-ea»u ±jsa*55£«ci8 

*Lfc«pA-C. 2 5lI%7> ; e-7*2. OSU'Jy 
[0 0 6 1 ] £Jft*ST&, ifcMK<Bfc«:filfflUfca* 

^^-tx + ^^^vatft^^^sfflm^K** (se 

1*2. 8tfm"e*ofc. CWliO, §5^^ (II) <hl 
T 

••• (II- b) 

«&. (II- b) 3d<jA0 Ao^£^^«M^< 

fc. SSJH£^ 5 Cit. 

[ 0 0 6 3 ] 

[«5] 

&5 





J 4 y>EAl 3 7«# 


0.0024 


0.0006 


0.0004 


0.0002 


0.0001 


0.00005 


y=0. 16 1 7x" iy ' 
C»^<¥««a (Mm) 


1. 2 


1. 9 


2. 2 


2. 8 


3. 5 


4. 4 




1. 4 


1. 8 


2. 4 


2. 8 


3. 7 


4. 4 



[ 0 0 6 4] iScto, K^a; (n-b) frzmfrti* 

-sra L^ot, cobi&jS (ii- 
b) sicfitofifis^fif^e 
n*. 40 
[ 0 0 6 5 ] 5 

3 0 0 > 'J U 7 h^O^^Xf^^Slb'-^-i:, HL 

Bffia< l 4 <a/ -*>te^ffif£teaiT<fc£# 'J **->x 
f i/>7;^;px-f^ (Sg-xf£§a^ttM ry^y> 
ETi47j ) o. ooo i m&%&^&-rz>fcmm2 

5 0 5 U 'J y MU££fc&*, £<D7kig&£&m&#£@ 
f::Tft#Lfcrt<»=> . li^(O7> : ex7*0. 0 9 a 'J 

[0 0 6 6 ] ^C^T, «L# J Pa>[s]*E&£ 6 0 r p mt 



cn^^Micr. 60rpmtii^i, ±m&7c±izm 

9cL£3S,&T. 2 5ll%7> : ex77K2. OS'J'Jy 

[ 0 0 6 7 ] «:KMwi$f«Jfflifca^: 

(SEM) TS^l, ¥J3&Si5£tfC V<H£# 
[ 0 0 6 8 ] Z.(Dm&Wtft$: 1 OIhI^OjIU, & 

[ 0 0 6 9 ] 
C^6] 



( 9 ) 



¥11-152336 



15 



16 





1 


2 


3 


4 


5 


(jum) 


2.384 


2.403 


2.495 


2.333 


2.452 


CVfi {%) 


2.3 


2.1 


2.5 


1.9 


2.4 




6 


7 


8 


9 


1 0 


(/xm) 


2.407 


2.388 


2.473 


2.327 


2.401 


CV« (%) 


2.1 


2.0 


2.0 


2.3 


2-3 



[0 0 7 0] ^6 J;^ «*¥*3tt«fct 

2. 4 5 2 urn. ^/h¥i3&Sf£2. 3 2 7 /imt, 
<Dm\Z0. 125/im, ^f B 1©?^^Sii2. 4 0 urn 
-?&9, Z<D<Pffi¥-1$*tL& 2 . 4 O/imCML/. 5. 2 

y*-e. cvi3. o%UTd^Mf«en§: 



10 



*7 



[0 0 7 1 ] H5fi0iJ6 , 7 

i o>#is&N o. i &<kz*mmm 2 e>m®N o . 1 

[ 0 0 7 2 ] 
[«7] 









CVfi 

<*> 






(kgf/W) 


Steffi e 


2£#No. I 


2. 81 


2.6 


Naff. 6 7 0-0 


2.7 3 


5 9 


!Sffi«7 


3£fc«2® 


2. 42 


2. 1 


Nitf, 3 S O-C 


2.38 


4 9 



[0073] «fefi£^tc^6tifc#«J^;u^/ ~>n*-*> 

[ 0 0 7 4] 



